Ceramic composites were fabricated from powder mixtures of BaTiO 3 and Ni 0.3 Zn 0.7 Fe x O 4± with different Fe contents of x = 1.8, 1.9, 2.0, 2.1, and 2.2 to examine the effect of the Fe content on the dielectric permittivity (r) of the composite samples. The r values of the composites were greatly affected by the Fe content such that a small r value of the Fe1.8 composite sample steeply increased with an increasing Fe content by about three orders of magnitude for the Fe2.1 and Fe2.2 samples. The strong Fe content dependence could be correlated with the incorporation of the Ti 4+ ions into the octahedral sublattices in the ferrite structure. The Ti-substitution would preferentially contribute to charge compensation for the Fe-poor ferrites, whereas it should result in the creation of the Fe 2+ ions on the octahedral sublattices of the Fe-rich ferrite phases.
Introduction
Ceramic composites consisting of magnetic and dielectric oxides are one of the candidate materials for electromagnetic wave absorber (EWA) working in a wide frequency range. 1, 2) The working performance of an EMA is strongly dependent on the impedance matching, Z 0 = Z 1 , between air (impedance of Z 0 ) and the absorber material (Z 1 ). Each impedance can be related to its magnetic permeability and dielectric permittivity as follows; condition. It has been found that the ceramic composites with small amounts of the BT mixing ratio of 3 -5 vol% showed considerably high  r values 5) than those calculated from the Lichtenecker's mixture formula . (Fig.4) and changes related to the h-BT phases in the Fe1.8 composites.
Results and Discussion

Phase and microstructure changes with Fe content
In the case of Fe-rich composites, a new compound appeared in both the Fe2.1 and Fe2.2 samples (Fig.2 & Fig.3) , which showed considerably different microstructures from those of the Fe1.8 and Fe2.0 composites (Fig.4) . Rectangular grains in Fig.4 decomposition to form both end members in the system at 1150C. 10, 11) In this study, the Ba 2 Fe 6 O 11 ss phase could be detected in the composite samples fabricated by sintering at 1250C.
It would be stabilized by the extensive substitution of various cations for the Fe 3+ -sites. An additional and appreciable change observed for the Fe-rich composites was the appearance of the tetragonal BT phase at 15BT composite samples. As clearly seen in Fig.4 (C-2) , a substantial amount of t-BT particles added to a starting mixture remained as fine particles as they would be dispersed in an original composite powder (Similar fine t-BT particles are present in the 15BT composite with the Fe2.0 ferrite in Fig.4 (B-2) .). Thus, corresponding to the Fe content in the NZ ferrite and BT mixing ratio, appreciable changes in the solid phase formed and resulting microstructure could be recognized for the present NZ ferrite -BT composite samples.
Ti-substitution and related changes
In a previous study on the similar composites containing the 
